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Dual Properties of Carbon Nanotubes Revealed
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BNL, Columbia University research reported in April 28 issue of Science

time — to test some fundamen-
tal predictions about nanotube
behavior,” said Matt Sfeir, a
physicist in BNL's Condensed
Matter Physics & Materials

or the first time, researchers

have directly measured the
electronic structure of indi-
vidual carbon nanotubes whose
physical properties had already
been determined. This new
study, pioneered by researchers
at BNL working with their col-
leagues at Columbia University,
may help scientists determine
the usefulness of carbon nano-
tubes in various applications,
from microelectronics to me-
chanical, thermal, and photo-
voltaic devices. The research,
which is reported in the April
28 issue of Science, was funded
by the Office of Basic Energy
Sciences within DOE’s Office of
Science, the National Science
Foundation, and the New York
State Office of Science, Technol-
ogy, and Academic Research.

“This combined study tech-
nique allows us — for the first
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Science (CMPMS) Department
and lead author of the study.
“Understanding how these
materials function on a basic

(continued on page 3)

Tobias Beetz (left) and Matt Sfeir review data in the electron microscopy

lab at Brookhaven.

Student Researchers Talk at March APS Meeting
Mentored by NSLS Scientists in Annual Effort

Each year, the National Syn-
chrotron Light Source (NSLS)
hosts several high school and
college students, who come to
the facility to perform research
using its bright beams of x-ray,
ultraviolet, and infrared light.
This year, four of these students
presented the results of their re-
search at the March meeting of
the American Physical Society
(APS) in Baltimore, Maryland.
“The NSLS considers educa-

tion to be an important part
of its scientific program and
mission,” said NSLS Interim
Chair Chi-Chang Kao. “As is
also evident by these talks,
students at the NSLS are work-
ing on a wide range of excit-
ing research topics.”

All four studies were sup-
ported by the Office of Basic
Energy Sciences within DOE’s
Office of Science, the first
three also by the National Sci-

ence Foundation, the first also
by a BNL-Stony Brook Uni-
versity (SBU) Seed Grant, and
the second, also by The Welch
Foundation.

Biomineralization: Diatoms

Michael DiBiccari, a senior
at Hauppauge High School in
Hauppauge, New York, worked
with NSLS biophysicist Elaine
DiMasi. His project is part of

(continued on page 2)

Future Crystallographers Attend RapiData 2006 at NSLS

nce again this spring, 48
future crystallographers
from around the world gath-,
ered. at ',B_NL for RaplData 2006.
ThIS week-’fong course iis de-

crystallograp hy

The course has been of-
fered annually from 1998 by
BNL’s Biology and National
Syholhgptr n Light Source
(NSLS) departments. It
the é!ucatlonal oor‘npone'n].'
of the PXR1? (Macromo

flects’

wnu

(NIH) — and DOE’s Office for
Biological & Environmental Re-
search. The course’s usefulness
to the nearly, 400 who have
| participated sincesits inception
‘s ap r nt from the constant
ers of new studen;s who
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The 2006 Joint NSLS/CEN Users’ Meeting will be held
at Berkner Hall, Monday-Wednesday, May 15-17,
with the theme of “Synergy in Science.” All BNL

employees are invited to the May 15 early morning
plenary session, 8:30 -11:45 a.m., free of charge.
Speakers at this time will include Patricia Dehmer,
Associate Director, Office of Basic Energy Sciences,
DOE; and U.S. Representative Tim Bishop.

For more information,
go to www.nsls.bnl.gov/users/meeting.

BNL’s “Spycatcher” Diana Hubert with “007 Hutchins” of DOE’s Cyber
Red Team, here at the Lab to test safe computer practices.

iana Hubert, Human Resources Representative in the
Human Resources & Occupational Medicine Division
(HROM), felt that something was “not quite right” last Tues-
day, May 10, when a man came into the Human Resources
(HR) Office and said that he was from the Lab’s Information
Technology Division (ITD).
The man told Hubert that he had a work order for a com-
puter in the reception area. She did not recognize him, and
asked his name. He said that ITD had sent him over. Although

she could see that he was wearing a badge with a security

rystQIUg#aphy I%hse '_ ,élgn gt t Py pat clearance, Hubert still felt uncomfortable, so she called the
ource) yeari-Many of these b.u |ng . : .

Natlonal % for R crystal p ITD Hglp Desk to confirm h.|s employment. When ITD said

w i e becomn ‘Tﬁe f|eld they did not know anyone with that name, Hubert went back
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415th Brookhaven Lecture
Bozowc to Talk on Cuprate Superconductors

uperconductors — materials

with no electrical resistance
— can be used in electrical mo-
tors and generators, computer
chips, wireless communications,
and other applications in the
electronics industry. Most super-
conductors have to be cooled to
almost absolute zero before be-
coming superconducting, which
is inconvenient and expensive.

But, although scientists do
not yet fully understand why,
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copper-oxide compounds,
called cuprates, show super-
conducting properties at 163
degrees Kelvin, the highest
temperature of any known
superconducting material. Cu-
prates are therefore among the
“high-temperature superconduc-
tors” of extreme interest both
to scientists and to industry.
Research to learn their secrets is
one of the hottest topics in the
field of materials science.

(contlnued on page 2)

To learn how BNL’s Ivan
Bozovic, internationally rec-
ognized for his research in
cuprates, is studying this prob-
lem, all are invited to attend
the 415th Brookhaven Lecture,
at 4 p.m. on Wednesday, May
17, when Bozovic will talk on
“Atomic-Layer Engineering of
Cuprate Superconductors,”
Berkner Hall. Refreshments WI||
be offered before and after the
lecture, which is free and open
to the public. Visitors to the
Lab of 16 and over must carry
a photo ID. To join the speaker
after the talk for supper at a res-
taurant, contact Ali Lopez, Ext.
2590 or lopez@bnl.gov.

As Bozovic will explain, to
make cuprates and other oxides
of interest, he uses a state-of-
the-art molecular beam epitaxy
oxide system that he designed
and built, which deposits nu-
merous different materials,
atom by atom, onto a substrate,
to make multilayers of com-
plex oxides. This technology

has enabled the fabrication of
(continued on page 3)

to question the man again. This time, he gave her the name
of a person in ITD to check with, who, he said, was the one
who sent him to HR. Hubert made a second call to ITD, which
confirmed that he was not sent over by anyone. When she
returned to reception to question him further, he was gone.

It turned out that Hubert had done exactly the right
thing. She had passed a test implemented by DOE’s Cyber
Red Team, a team contracted by DOE to test cyber security
systems and practices at national laboratories. Had he not
been stopped, the Red Team member would have installed
a keyboard sniffer on the computer to try and capture pass-
words and sensitive information.

Says Frank Crescenzo, Deputy Manager of DOE’s Brook-
haven Site Office, “We have a lot of visitors at the Lab, and
the DOE Cyber Red Team showed us an example of how
someone could possibly breech computer security here. This
was an important exercise that had a positive result. We all
need to stay alert and practice computer security.”

When Hubert found out that what had happened was
part of a cyber security test, she said, “I’'m glad that my gut
instinct paid off. Bill Hempfling, Director of HROM, is con-
stantly reminding us to be on the lookout for anything out
of the ordinary. This occurrence will certainly help me to
remember the importance of computer security — especially
in HR where we deal with important personal records.”

Tom Schlagel, Director of ITD, praised Hubert’s actions.
“Cyber security is a top priority with DOE; a breech in security
could be detrimental to Lab operations. We welcomed the vis-
it of the Red Team because they were able to help us identify
possible improvements. Everyone should feel free to question
someone who says they have come to work on a computer. If
you have any questions, ask for an identification badge and
call the ITD Help Desk, Ext. 5522. Hubert’s response is exactly
what we hope all employees would do.” — Jane Koropsak







